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This is a request for filing a PROVISIONAL APPLICATION 

INVENTOR(S) 



CO 



Given Name (first and middle [if any]) 



Family Name or Surname 



Ryouichi TAKEUCH1 
Takashi UDAGAWA 



{Residence 

(City and either State or Foreign Country^ <Q 



Chichibu 
Chichibu 



Japan 
Japan 



□ 



Additional inventors are being named on the separately numbered sheet(s) attached hereto 

TITLE OF THE INVENTION (500 characters max) 



COMPOUN D SEMICOND UCTOR LIGHT-EM 1 1 1 1NG DIOPb 

CORRESPONDENCE ADDRESS 

Direct all correspondence to the address for SUGHRUE MION, PLLCfded under the Customer Number listed below: 

WASHINGTON OFFICE 

23373 

CUSTOMER NUMBER 



ENCLOSED APPLICATION PARTS (check all that apply) 



Specification 
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El Language) 
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O Application D ata Sheet See 37 CFR 1.76 

METHOD OF PAYMENT OF FILING FEES FOR THIS PROVISIONAL APPLICATION FOR PATENT 



□ Applicant claims small entity status. See 37 CFR 1.27. 



No. 19-4880. Please also credit any overpayments to said Deposit Account, 
n The USPTO is herebv authorized to charge the Provisional filing fees to our Deposit Account No. 19-4880. 
Trie uIpTO is directed ^andTuthorized to charge all required fees, except for the Issue Fee an d i ttie Publication 
Fet to deposit Account No. 19-1880. Please also credit any overpayments to said Deposit Account. 



FILING FEE 
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$160.00 



of the United States Government or under a contract with an agency of the United States Government. 



The invention was made by an agency 
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□ Yes, the name of the U.S. Government agency and the Government contract number are: 
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Onnv nrnviH«H hv I IRDTO from the 1FW Image Database on 02/02/2005 



2004-073059 



[0 0 0 1] 



light-emitting diode, KTLEDtt,^. ) fc*<*T. LEDOIW«*««i«) 
[0 0 0 2] 



A ■ -f >^Afflft WAl^Gayl n z P : O^X, Y, Z^l> X+Y+Z- 

i) * sftBfcsnTv^ l e D*»a & n*rvis (^^tfFisciSfc i ) • 

eV) ©^£J£t£#tfc€-V*o 

*^yP (clad) I&^t (he t e r o) *as^**X*«aE^«Jt<0»3tt«iT^ 
[0 0 0 3] 



0U7Lfc£, A 1 x Ga Y I n z P*6fe*«*lfc*^^ 
^^yHgH 5S3£BJ;D'&:*^&»!t#ra©A 1 x Ga Y I n z P*^i^tl5. 3r 



[0 0 0 4] _ 
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2004-073059 - 



vAs : O^X. Y^l) 3^63&****«»Ji« I «*6nfct>©*«M7P*n'r^* (0»Jx. 

Y 

iitfratK 2 ©sg 4 k§£$& o o i omm 0 > . 

*>nrcffim~t?te* &f ^ *> rasas© led tt^-m. bT#s km e> 

[0 0 0 5] 

-2re, tittle, ^>fW A <B«: I TO) if©3t¥fiSlK38W 

m-rfc»©« (window) lft*ffit5ti«Sfltti*il«1"*«»tL-C«fflTr** 
b^U, ^fc»WBMM&«, I I I -Vmt&VO^m&tKDTt-^V? (Ohmi c 

ae> co x @ mat £ Z> K £ fs. o X V si o 

CWflFXltt 1 1 *H«fWFI© 5 0 0 8 7 1 8 W£M 

2 1 mw* 1 1-4020 

[ftrtfcfcftfc 3 ] #W 2001-144330 

[#M#fF:£f§fcl 1 Y. Hosokawa («7-T. *V*^7) — ^ ^ 

^ (J. Crystal Growth) , ^221i. 2 0 0 0^ 

(^-^>y) , 6 5 2~6 5 6S 

mm ftm®: u ^ -5 & sin] 

[0 0 0 6] 
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^m^-r^um^vx, ffi&fr<E>m^*>nx^2>A 1 x Ga Y A s 



(o^x, y^i) -era, ftft\z&^mM(Dmmm&Mf&i'M^mm&&z>o ^^x, 

[0 0 0 7] 

mm (zn) ^Tc^^tx^i i-vi^b-grw^s^ 

[0 0 0 8] 
[0 0 0 9] 

[1^ §^^"T & £> © ^^] 
[0 0 10] 

^bj« % (i) i i i -vMfc&M¥m&frzfc2>$%ytM£L. m^ytm-t^m 

[0 0 11] 



(2) MfB 



0<a=sl, 0^r<D T^SnsU >"MSt • #'J^A • -f>S^A, M^BP! 



_ 6 N fi <o^a<i) -c^ttsn&^kv >4tmm, «SB a p,. { As 5 T-i 
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[0 0 12] 

o. lev^Tfe^^t^tw (i) x« (2) \zmm<Dik^m*mwmyt& 

[0 0 13] 

(4) HSfSm^mJSO^-e^^Ji:^^ 2. 8eV~5. OeV^itSi 
t-T^> (1) TbM. (3) (7)Mn^l^^fB^<D>fb^¥^^^^*--l 4 -C s ^> ; g)o 

[0 0 14] 



(5) BUfBfl»5E 



teu ^©^iST?©^ U rmm& l x l 0 19 c m~ 3 £U:^& 



, Mtfim&5X 1 0 _2 Q • cmOT-e^O, J»^^5 Onm«±, 5 0 0 0 nm^T 

-trab^jLt^iiitt-r^ (i) (4) ©Mn^ l^fBiisote^^^^^^" 

[0 0 15] 

(6) mmmm&wimtmmmftmtnm^ i i i-v^^sfts^ 
i) jbrn (5) ©Mn^i^icfB*©^*^**^^*— 

[0 0 16] 

(7) mmz^v f®^t;ix^-^a> #u^a. RtAf>^/x*^«-r* i i i- 

-T^> (6) {Cf3«^b^¥^^^ H~e^^>« 

Mlc40B*f*UfciW43M^**6n'rv»*c:i*»«t-r« <6) Xtt (7) KiE 

[0 0 18] 



(9) t8fB3B3fcJB#*» «Al x Ga y In z P (0^X, Y, Z^l 



X + Y+ Z 



= 1) Tfgsns'JMOTs-^^A • #'J^a • -r>s>»* *J*sn, husb- 
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^1 



[0 0 19] 

T^*^ts««tt* (i) 7!>m o) ©fcrn*> i «K:ia«©ft«&»*3»'«c»3te^-f * 

[3891 

[0 0 2 0] 
[0 0 2 1] 

[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 

lWIB^***, jai$iAljGayIn z P (O^X, Y, Z^l, X + Y+Z 
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[0 0 2 5] 
[0 0 2 6] 

B | Al | Ga T In 1 . l . H P H A8,(0<^l. 0«<1* O^r 
<1, 0<a + 3 + r^l. 0^6<1) "CSSnSfli^^ «SB 1 Al J Ga T 
In^PuN, (0<ail, 0 ^ 0 < 1 > 0*r<l. O<a + 0 + 



^ttT^f, 0a*-fc£» TO0'J>IM (BP) , ^SB a Ga T In 1 . 



fl _ r P (0<a^l, 0^r<D ^3l£n&U>Mi^-#U^A-^>^A, ft 
^BP H N, (0^<5<1) ^$nS^b'J>W> H)^B,P H As 

[0 0 2 7] 

T?(D^ih^ : 'i§ (bandgap) £.K> ^^Umit^lm&^'t&o 

;§>„ mmm <n> Kt»HMIR <k) (=2 - n • k) ©afi^x^JMF-lfc 
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&2. 8eV~5. OeV©lSMI^^^^« 
[0 0 2 8] 

mmm*** v>^mm^mm^m^n. *»T?<o«iih#te* s 2. sev~s 

*«ftfc1KJBa*JS (window) M^^^^^^o 
[0 0 2 9] 



IfflLT?®^-^ ' J 7*8£J&* 1 x 1 0 1 9 c m 3 ^Jh-e* 0 > ffiCi* 



#5X1 0" 2 Q • cmttTOWatO'J ^^^^ft^W^* 51 ^ 
[0 0 3 0] 

>J AD^> (halogen) ft, 

-f F (hydr i d e ; **ftf»> ^MOCVD (*«A*fl5*W*«»M» * 

V<Dftffirt«#*Ki«0»«*n*. MXh"^->t»feMSti^ (J • 

.Solid State Ch em. ,133 (1997), 269-27 2K#^o 

} M%-&> n»©*l#OU>flii# (BP) 

h.jI^MW WffiS: (C 2 H 5 ) 3 B) <h*X^> (^:PH 3 ) 
n#©#*#©U>fcai* (BP) ^6«:<5«*tt1RJB*»«r*»0*»«»&l=fc* ( 



V/I I IJ**> «*tfPHj/ <C 2 H 5 ) 3 B) tt, 2 0 0Pi±Wt<, 



Hid, JBJjfciftSe* V/I I Itb^^SD^-X, 



r ^v nrowirfed I ISPTO from the IFW Image Database on 02/02/2005 
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niBPlCMSi^l 7 0 0*0—1 0 0 O'C^jS-T^o 

[0 0 3 1] 

X^;Hffl^ <C 2 H 5 ) 3 B) £**7^> PH 3 ) ftW*tL/T 

:op»BPio*«i«i^», i o o o-c-i 2 o o-caw*. jsj*wm>*» 



PS&Jt* (V/I I IMS*. ^tfPH/ (C 2 H 5 ) 3 B) tt, 1 0 



5 o t.-r%><?> 




#*f#£>ns 0 0 2 



7£j&j&K£r 2 nm/#~ 3 0 nm/^i:»^ 
2 . 8 e V^±©W© 'J XUB**> 
- 1 5 8 2 8 2 ^#1. ) o 
[0 0 3 2] 

*###>&&*»^Jifc, I I I-V^^SW^yl 1 (clad) Mffi 



KJhlciSW- ^n&fcJgK ^Itl«fl^©^^^ 



9 y F lOTt^ £ <h Kite £>„ 
[0 0 3 3] 

//7^WMAl x Ga Y In z P <0«. Y, Z^l, X + Y + Z-l) T? 

Snsfll'&ft^J:^!:, Al, Ga, ^In03ooi I I »!7G*£*tofc7G*£ V 
Xffttl I I -VtM¥»^«^^ v ^ i ^< ««E4tfft««* A K Ga, 

cnc* d^»; F»Jtic. * ^ * »«»©*iBr carter* i 

8 



2004-073059 



I IteTtm (AK Ga, ROt In) *n6**^t^O«BMWO** 



COi^^AK Ga, In©5V>&<^% 



I n H P : 0<a<l) ^flMfcU >itmm "f>3?fA <B„ I n^P^jA 



(0<a<l, 0<r<D ^t>^f£n& 



[0 0 3 4] 



, tt*.f£9fitt (Zn) MAljGaylnjP^S^l^SnTWi^ 

(Stt) KsHO. U7M-*e*#*SE 

^tUcMUT, nWpi'J>MiIW>H-^ (undope) <OU>flS« 
£©fc£>, ^7>yHIH T>F-^° (undope) ©U >ibW***iW** i 6«* 

[0 0 3 5] 

V^ifiSWt*. ZL<Dtt&* W^GajIn^ (O^X^l) "Ci 

.snssnft^'JfA • -f>s?^aj*SGaN H p Y (o^y^d -e^^n^> 



w ^„s^^i u>, 1 icdto *rr>*n the IFW Image Database on 02/02/2005 
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\Z. mtmifi* WSAl x Ga Y I n z P (O^X, Y. Z^l> X + Y+Z-l 
) *<DU> (P) Sl^tUT^ft^WWW*^*^ ^ >ybm 

W77HIi:tT> tBJ*fc*lE Ctft*4DB) *f*bfc«J >flS******« ( ^~^ * 

*«ntv>*^ li (b) (=i-x) *HWni^-ni»K: 

#U*A (Ga) m^i* (=X) *t«^T*«fc5K:ttJafc«K *«W5^ 

v.*. jMWfci*. wwtirr*«»TJiM»««» (=i-x) ^o©-j>w 

[00 3 7] 

3 KJRjh^W^mSEtttk*^ 6»»i^ «'>1"^^ K1M*3m*ttls 
[0 0 3 8] 
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•^ISttT^ & (Au) .^-?r:^A (Ge) (Au) 

^tgtltH fl6*<0=y^ (Ni) *V>W*©*A. ^ (Au) -Mtt ( 

Zn) (Au) -^U'J^A (Be) ^^i®fflX£-5« 

^— =5 y ^«ffitbxm»«jfi©'b<OSr5affl"r**&» «Jt»tt, «S» (bond i n 

g) <fe (au) £^teT;i^~*A (ad *6«tt"*cwan? 

Wfc«tt&nfc+IM»* (Ti) > ^U^r> (Mo) «Ol(MM^»e« 

(p t) ^e>^^n#So 

[0 0 4 0] 



.nfcfc, A l x Ga Y As^Al x Ga Y I n z P ^ e>«^^nfc«e*©- 



(BP) XfciU 7>F-#ltlO lS cm- ! ~10 H cm" 5 ®^t'J7 

[§&6£#l] 
[0 0 4 1] 

cut, ^^Bj^^^^tct^H^-r^o 

CO 0 4 2] * „ , , ^ 

Bl» »1«K«<0^^^° (DH) IHMMOU >flfli##L ED 1 0 i:*© 

mM lUt (Zn) SH-^bfcpf© (10 0) -SbfMPJfrA (Ga 

As) UttJUWlOOiC. Sft* H-^lfcP»©G a A s ^6 WWW 10 1, 

* 
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^ — ^U/cU MkT;i/5^C7A • :#U^A • -OzSO^Mih ( (Al 0 . 70 Ga 



0.30) 0. 50 I-0.50P) »6«W^M102, 7>F-^n^ 
© (A 1 0. l 4 Ga 0 . ||> .0. 50 I n 0. 8 ,P*&**W*» 1 0 3 * 

(Se) SH-^lfcnfO (Al U0 Ga u| ) 0 . 50 1 n 0. 50 p * 

te&±M9?y Hll 04^ JUS^ mmV-zm^t^ U. Korean Association of Cry 
stal Growth, 1 1 (5) (2 0 0 1), 2 O 7-2 1 Ol#E ) . 
lil0 o±©^ll 0 1-10 4tt, HRWft«SMOCVD*»fc*0«i*ft* 

[0 0 4 3] 

(A 1 0 . 70 Ga 0> „> o. so I n,. 50 P*&ft*-k«* ? * F« 1 O 4 _ 



F-^n^OUMfcflM • -f >-^A (B 0 40 I n 0> 60 P) 



105ft. b U x^jhsbsi (5* 



(C,Hc) ,B> (B) iiU HJ^^H>^A (SH^ : '<CH 



,) , In) H>>"5AitU **:7^> : PH 3 ) fcU>W£l^ ^ ( 

Bg*ftv,HE) W«^«^fflXtr^*'>- (MOVPE) mz&vMj&^fr, 

UXbH* (BP) ft»«-r*»©*fri:BI*fc» v/i 1 lW8 0 0 ' 

SS1KM 1 0 5 S*WEt* n»U >ft«* • «f < B > 4 

n»U Xtmm • -f >5>***&«**nfc«»6tUB I 0 5 ©JMt»7 0 0 nm£ Ufc 



[0 0 4 5] 
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$fc+t'J7»«lilx 1 0 H cm" 3 ^D, MU-ZVi&ffimZ 2 X 1 0 



-2 



10 6 &mtfz>ftii$ft 



[0 046] 

& (Au) • -yj^-^A (Ge) ^&0t. (Ni) (Au) 

tt*fcffl<B#]£ (pad) HtffcSnft-Ss'i'l 

[0 0 4 7] 

3=-y^) lzmm-?2>fe&te. »*g3&«5 0 /im^O. S=R1 0 0©<1 1 0>«SS^ffiK 

ft) X. «/ ^ > ^-CBft* L /t„ 

-2f, p»GaAs*»H«l 0 OOOTfl^BCtt. -*©Xffi**tSlC*0* * 
.^g.j^A (Au • Be) JKS»E*^i3:Tp^-Sy^««l 07»fc. 

GaAsMlOOJ, <1 1 0>^WIlW^tfcite^5 0 W m© 

[0 0 4 8] 

n*t-3^ttl 0 6tpit-5^«il 0 7 tCIHfc, JB*lflKl2 0mA© 
*f«ftl«**I^LEDf^l 0O»««tt*iBtfc. LED 1 0 

4 05'J*>f7 (mc d) 
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[0 0 4 9] 

ilttlKMi o 5±CK*J6n&J:tlcJ;oT, «D6ri««fl£ (V f ) *2. SV^It 

[0 0 5 0] 

(16 2 HIM) 

[0 0 5 1] _ 
m2te. f 2 ^10iJ© U >ftl^^ L E D 2 0 ©»f®«jl§^t^ilT^ 

[0 0 5 2] 

SB2^Jfi^ra*» Il^lWJMbl^LEDl 0JC^^^i2W> (Se) SrF- 

jeoiC, T>H— -?-enl&(DV>4kmm • #U£7A2SH (BaGa^P: 0 < a 
1) j&>e>fc:S*&J5fc2aKSl 0 8 2r^Ufeo 

-kl/> (Se) &H-yUfcnf (A 1 0 _ 70 G a 0< 30 ) o. 5 0 1 n 0. 50 



[0 0 5 3] 



;7^.y FS 1 0 4te> iHS7 5nmi:t5^H _bfB<£>: 
104 (iJ|5/im) t|wl^|(D^^-e^^bfe<, 



B Ga,.„P (0<a<l) ^5>I^nfcMMl 0 8tt, <C 2 H 5 ) 3 

B/ (CH 3 ) 3 Ga/PH 3 iiEMOCVDg}lJ:i9 7 5 OtTWUc 
4 0nm£L^ o 1 0 BOfl* <B) fi^Jt (a) 14, »77HI10 4 
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■juirr«o. o5tbfc. «*<aftj*t*. (c 2 h 5 ) 3 b©^^^©^ 



IMIft-ftKHW^^^* (CH 3> 3 G a ©Wi^i^WC^Oi^ W$t5 
[0 0 5 4] 



mo: 



(BP) 3 KUBricl/ fe- 



te: 



8X1 O l8 cm _3 ^0, »R*B6X1 0" 2 Q ■ cmT^^fc 



) ©**T?©*Jh#«»»4. OeVTfft^fc. d©fc», 1 0 8 

HRWfe S I M S »«f WT. «t«DB»10 8OU> (P) K^M©«*#I*®*> 

»wnMio8©u> (p) «t,.«i^i«iiom 

*i: 0 ^UBl0 8©JbW©+*»^ ^1»J*« *@^1 3 0 ^m<Z> 
Wn»On»*-5y^ttl 0 6*Wfc. GaAsSilOOOWi 

0 7W*Ufc. Pl^-a^lil 0 7tWAu ■Be^iOWB«2Mmt 
[0 0 5 7 ] 

jfcr n»*-39^ttl0 6t»*t*fcflWT< WlOOftftt (10 0) - 

G ,r,Wtto [i. -i. 0] Jttf C-i. -i. 0] *fc&»K:WK*WK» 

*lft«WIKfit)t, fi»]©^5/:/te*H* CtUiD. -M40 0Mmt 

[0 0 5 8] 

LEDf^2O0n»t-5^«ll 08fcp**-5^iil 0 7 tOWK, 
2 0mA©)WlWI«*a«Ufct-*. »at*^C««8 l0nmtt*»iftC 
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[0 0 5 9] 

JlfeJil 0 StelRlW-TaUhflfW**^ M^^Wcfc*. I^S^2 0raAi:b^© 
8 VtSofco 
[0 0 6 0] 

^HJt'J;^^, I I I -V»ft^(l*»#*6*5 

[0 0 6 1] _ 

;#£#i| ©LED© $r ® tjkT I 



[mi] fgi 

[El 2] ^2 
[^<D|J£BJ] 
[0 0 6 2] 
10, 2 0 LED 



mm <d l e d <d m m mm. & mT&& m -e » & 



1 1 

10 0 

10 1 

10 2 

10 3 

10 4 

10 5 

10 6 

10 7 

10 8 



G a A s HkWi 

n 3. y ^ 

p fl^— 3 y # 
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